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1. Introduction
   Ejaculation disorders are the most frequently male sexual 
dysfunctions that can lead to infertility[1-3]. These sexual 
disorders could be divided into many sub-categories 
including premature ejaculation, delayed ejaculation, 
retrograde ejaculation and anejaculation[1,4]. Ejaculation 
disorders can be caused by factors such as tobacco, 
alcoholism, arterial hypertension and diabetes mellitus. It 
has been proved that untreated diabetes mellitus may lead 
to further complications such as sexual disturbances[5]. 
Data from the literature indicates that up to 32% of diabetic 
patients suffer from ejaculation disorders and that, the 
therapeutic diagrams of the ejaculation disorders depend 
on the world region and the social rank of the population[6]. 
In developing countries for instance, 80% of population 
continues to use medicinal plants in primary medical 
problems due to their accessibility, availability and 
affordability. Some of these plants are used as aphrodisiac 
agents[7,8]. Bersama engleriana (B. engleriana) is one of such 
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Objective: To evaluate the effects of aqueous and methanolic extracts of Bersama engleriana (B. 
engleriana) leaves on the expulsion phase of fictive ejaculation in nicotinamide/streptozotocin-
induced type 2 diabetic male rats. 
Methods: The electromyographic activity of the bulbospongiosus muscles was recorded 
in urethane anaesthetized, spinal cord transected rats receiving dopamine (0.1 µmol/L/kg) 
intravenously, in the absence or presence of aqueous and methanolic extracts of B. engleriana (2.5, 
10, 50, 60, 75 mg/kg). In another experiment, the pro-ejaculatory effect of dopamine (0.1 µmol/L/
kg, i.v.) was monitored in rats orally pre-treated with the aqueous and methanolic extracts (60 mg/
kg) of B. engleriana for 1 or 4 weeks. 
Results: Results of the study showed that the intravenous administration of B. engleriana did 
not provoke any contraction of the ejaculatory muscles whilst rhythmic and rapid contractions of 
the bulbospongiosus muscles accompanied sometimes by penis movement and expulsion of the 
urethral contents were recorded after dopamine application. The sequential treatment of animals 
with B. engleriana extracts (2.5-75.0 mg/kg) followed by dopamine (0.1 µmol/L/kg) resulted in 
a dose-dependent abolishment of the pro-ejaculatory response due to dopamine. However, in 
animals orally submitted to a daily gavage with B. engleriana extracts (60 mg/kg) for 1 or 4 weeks, 
the ejaculation stimulating effect of dopamine (0.1 µmol/L/kg) was significantly delayed (P<0.01) 
but not completely suppressed. 
Conclusions: Present findings suggest the involvement of dopaminergic system in the activity of 
B. engleriana and further support its aphrodisiac potentials due to sterols and saponins revealed 
in this plant.
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plants with antidiabetic and aphrodisiac claims[9]. It is a small 
or medium size tree of 6-9 m, rarely exceeding 25 m in height. 
It is widespread throughout tropical Africa, preferring higher 
rainfall or evergreen forests. It is distributed from Senegal to 
Zaire, and parts of Southern Africa[10]. The safety potential 
(non-toxic), anti-tumor, antioxidant and antimicrobial 
activities of various parts of this plant have been reported[11]. 
Following our pilot evaluation of the hypoglycemic effects[12], 
sexual stimulant property and prevention of fictive ejaculation 
of B. engleriana in non-diabetic animals[13,14], it was of 
great interest to carry out a study in animals with diabetes 
mellitus in which impairment of several indices of sexual 
functions including ejaculatory disorders have been well 
established[6]. As such, the major goal of the present study 
was to determine if, independently to its hypoglycemic and 
hypolipidemic activities[15], an administration of the aqueous 
and methanolic extracts from the leaves of B. engleriana to 
type 2 diabetic rats could improve their ejaculatory capacity. 
For this purpose, we analysed the effects of the intravenous 
and oral administrations of aqueous and methanolic extracts 
of the leaves of B. engleriana on the expression of the 
rhythmic genital motor pattern of ejaculation. We used the 
fictive ejaculation model, which permits the recording of the 
rhythmic motor pattern of ejaculation that can be induced by 
sensory and pharmacological means[14,15]. Since dopamine 
plays a key role in the control of ejaculation at both the 
brain and the spinal levels, and that fictive ejaculation can 
be provoked after stimulation of dopaminergic receptors or 
its agonists in spinal rats[16,17], the effects of B. engleriana 
extracts were also investigated in the presence of dopamine.
2. Materials and methods
2.1. Collection of plant material and extraction 
   The leaves of B. engleriana (Melianthaceae) were collected 
in the Bamboutos mountains, West Region of Cameroon. 
Botanical identification was carried out at the National 
Herbarium, Yaoundé, Cameroon (HNC) where a voucher 
specimen No. 32427/HNC has been deposited. The leaves 
were shade-dried and reduced to powder. 
2.1.1. Aqueous extract 
   A total of 400 g of the powder of B. engleriana leaves were 
extracted in 5 L of distilled water for 1 h and boiled for 30 
min. The heated decoction was taken and allowed to cool at 
room temperature (22依2) °C. The decoction was filtered and 
the filtrate was oven-dried at 45 °C. The resulting material 
was found to weigh 112 g (28% yield, w/w based on the dried 
starting weight). The working solution was obtained by 
dissolving 1 g of the residue in a known volume of distilled 
water and the final volume adjusted to 10 mL. 
2.1.2. Methanolic extract 
   Ground leaves (600 g) of B. engleriana were macerated with 
methanol (3 L; 2伊) for 72 h to yield, after solvent evaporation 
under reduced pressure, 16.5 g of brownish extract 
corresponding to an extraction yield of 14.29% (w/w based on 
the dried starting weight). The working methanolic extract was 
obtained by dissolving 1g of the residue in a known volume of 
distilled water and the final volume adjusted to 10 mL. 
2.1.3. Preliminary phytochemical screening 
   Qualitative phytochemical evaluation was performed 
on aqueous and methanolic extracts of the leaves of B. 
engleriana to determine the presence or not of flavonoids 
(test of Shinoda), sterols (Libermann Buchard test), phenols 
(ferric chloride test), alkaloids (Dragendorff test) and 
saponins (saponification test). All these tests were performed 
as described by De et al[18].
2.2. Animals
   Adult male Wistar rats weighing 200-300 g were used in 
this study. The animals were maintained at room temperature 
(22-23 °C) with a reverse natural light-dark cycle in the 
animal house of the Faculty of Science, University of 
Dschang, Cameroon. Food and tap water were available ad 
libitum. The experiments were performed in accordance with 
the internationally accepted standard ethical guidelines for 
laboratory animal use and care as described in the European 
Community guidelines; EEC Directive 86/609/EEC, of the 24th 
November 1986[19].
2.3. Induction of diabetes
   Nicotinamide (95 mg/kg bw) (Sigma, Saint-Louis, MO, USA), 
dissolved in saline, was injected intraperitoneally 15 min 
before administration of streptozotocin (60 mg/kg bw, i.p.) 
(Sigma, Saint-Louis, MO, USA), which was dissolved in buffer 
citrate (pH 4.5) immediately before use[20]. After 1 week, rats 
with moderate diabetes having hyperglycemia with blood 
glucose ≥126 mg/dL were used for the study[15]. Blood was 
collected from the tail vein. 
2.4. Drugs
   Dopamine and urethane (Sigma Chemicals, St Louis, USA) 
used during this study were freshly prepared in saline 
solution. Dose of dopamine (0.1 µmol/L/kg) was selected 
based on previous studies[14,15]. The volume of dopamine 
administered intravenously was 0.2 mL/rat while the infusion 
time was 5 seconds.
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2.5. Surgical preparation
   Animals were urethane-anesthetized (1.5 g/kg 
intraperitoneally), and by performing a surgical incision on 
the perineum, the bulbospongiosus genital muscles were 
identified and exposed. Two electrodes (EL 452, 12 mm, 
BIOPAC) were inserted into the bulbospongiosus muscles 
to record electromyographic (EMG) activity. For a better 
visualization of the motor genital activity associated with 
the ejaculation, an additional surgery was performed to 
expose the bulbar portion of the penis and its anatomical 
connections with the striated bulbospongiosus muscles. 
At the end of the surgical approach, the spinal cord was 
blunt transected around T6 spinal level and prepared for 
recording[21]. Treatments were administered by infusing the 
selected extracts and compounds into the jugular vein.
2.6. Experimental treatments
2.6.1. Effect of intravenous administration of dopamine and 
plant extracts on the ejaculatory response
   Diabetic animals were randomly divided into 23 groups of 
five rats each and intravenously treated as follows: Group 
1, saline solution (1 mL/kg, control); Group 2, dopamine (0.1 
µmol/L/kg); Groups 3-7: aqueous extract of B. engleriana 
(2.5, 10, 50, 60 and 75 mg/kg, respectively); Groups 8-12: 
methanolic extract of B. engleriana (2.5, 10, 50, 60 and 75 mg/
kg, respectively); Group 13: saline solution (1 mL/kg) plus 
dopamine (0.1 µmol/L/kg); Groups 14-18: aqueous extract of 
B. engleriana (2.5, 10, 50, 60 and 75 mg/kg, respectively) plus 
dopamine (0.1 µmol/L/kg); Groups 19-23: methanolic extract 
of B. engleriana (2.5, 10, 50, 60 and 75 mg/kg respectively) 
plus dopamine (0.1 µmol/L/kg). In all sequential treatments 
(Groups 13-23), the second drug application was performed 
3 min after the first one. In all treatments, the volume of 
administration was 0.2 mL while the infusion time was 5 
seconds.
2.6.2. Effect of oral pre-treatment of diabetic rats with B. 
engleriana extracts upon the pro-ejaculatory activity of 
dopamine 
   The evidence that dopamine (0.1 µmol/L/kg) induced-
contractions of the bulbospongiosus muscles, that B. 
engleriana extracts possess delaying effects on the motor 
pattern of ejaculation, and that B. engleriana extracts 
dose-dependently prevent the pro-ejaculatory effect of 
dopamine, was shown in this work. The present experiment 
was therefore carried out in order to evaluate the effect 
of a short (1 week) and long (4 weeks) terms oral pre-
treatment with the intravenously injected efficient dose of 
B. engleriana (60 mg/kg) on the pro-ejaculatory activity of 
dopamine (0.1 µmol/L/kg, intravenous). Thirty type 2 diabetic 
rats were divided into 6 groups of 5 animals each and 
orally treated as follows: Groups 24-26: animals receiving 
saline solution (1 mL/kg, control), aqueous and methanolic 
extracts of B. engleriana (60 mg/kg), once a day, for 1 
week respectively; Groups 27-29: animals receiving saline 
solution (1 mL/kg, control), aqueous and methanolic extracts 
of B. engleriana (60 mg/kg), once a day, for 4 consecutive 
weeks respectively. At the end of each treatment, surgical 
preparation was performed as above mentioned prior to the 
recording of EMG after infusion of dopamine (0.1 µmol/L/kg) 
into the jugular vein.
2.6.3. Activation and recording of the rhythmic genital 
motor pattern of ejaculation
   Immediately after spinal cord transection, ejaculatory 
motor patterns could be reflexively expressed and recorded 
in the genital muscles of all animals. To establish the 
capacity of the spinal apparatus to produce the genital 
rhythmic pattern after spinalization, 2 to 3 consecutive 
ejaculatory motor patterns were repeatedly evoked at 3 min 
intervals by tactile stimulation of the penis. This reflex 
behaviour was performed by creating a tonic pressure in 
the penis using two forceps. The first forceps was used to 
block the preputial sheath on the top of the penis while 
the arms of the second forceps were repetitively (4 to 5 
times) and gently applied from the basis of the penis to the 
top (nearby the blocked preputial sheath area) in order to 
create pressure. Afterward, the 2 forceps were removed and 
spontaneous erections of the penis as well as contractions 
of the striated bulbospongiosus muscles could be observed 
and recorded. Thereafter, one of the selected treatments 
was intravenously applied and the number and frequency 
of contractions of the striated bulbospongiosus muscles 
obtained under their influence were recorded for 5 min, 
which was registered on a polygraph (Biopac Student Lab 
PRO, version 3.7.3, frequency 50 Hz and model MP36E-
CE). The number of motor contractions included all motor 
contractions expressed in the motor ejaculatory train 
evoked by the tactile or pharmacological stimuli. The 
frequency of contractions of the bulbospongiosus muscles 
was calculated by dividing the number of contractions by 
the duration of the motor train.
2.7. Statistical analysis
   Data are reported as the mean plus standard error of mean 
(SEM). Significance was calculated by One-way analysis of 
variance (ANOVA) followed with post-hoc Tukey HSD test 
for multiple comparisons. P values <0.05 were considered 
significant. The statistical tests were performed with Stat 
Soft, Inc. (2008) STATISTICA (data analyses software system), 
version 8.0.
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3. Results
3.1. Phytochemical analysis 
   Qualitative phytochemical screening of the aqueous and 
methanolic extracts of the leaves of B. engleriana showed 
sterols and saponins (Table 1).
Table 1
Results of the phytochemical screening of B. engleriana extracts. 
Compounds Aqueous extract Methanolic extract 
Flavonoids - -
Sterols + +
Phenolic compounds - -
Alkaloids - -
Saponins + +
+: present; -: absent.
3.2. Activation of the ejaculatory motor response by urethral 
stimulation
   In all spinal cord transected and urethane-anesthetized 
rats, penile stimulation (tactile stimulation) applied 
before each drug administration provoked rapid rhythmic 
contractions of the striated bulbospongiosus muscles with an 
average mean of 5.53依0.02 contractions (Figure 1A and Table 
2). In some cases, an expulsion of the urethral content was 
observed and the contractions were always accompanied 
by penile movements and penile erections. Intravenous 
administration of saline solution did not provoke fictive 
ejaculation (Figure 1B, Table 2).
Penile stimulation
A
     D                       E                         F                         G                  H
     I                          J                      K                         L                  M
Aqueous extract
Methfanolic extract
2.5 mg/kg
2.5 mg/kg
10 mg/kg
10 mg/kg
50 mg/kg
50 mg/kg
60 mg/kg
60 mg/kg
75 mg/kg
75 mg/kg
B C
Saline solution (1 mL/kg) Dopamine (0.1 µmol/L/kg)
Figure 1. Polygraphic EMG tracings showing the effects of penile stimulation. 
A: intravenous injection of saline solution; B: dopamine; C: aqueous; D, E, 
F, G, H: methanolic extracts (I, J, K, L, M) of B. engleriana on the ejaculatory 
rhythmic motor pattern in spinal diabetic male rats. 
Table 2
Effect of penile stimulation and intravenous administration of drugs 
on the number and frequency of contractions of the bulbospongiosus 
muscles in spinal type 2 diabetic rats.
Treatment Number of 
contractions 
Frequency of 
contractions
Penile stimulation 7.77依0.38 0.52依0.02
Saline solution (1 mL/kg) 0 0
Dopamine (0.1 µmol/L/kg)  9.50依1.43* 0.62依0.08
Aqueous extract of B. engleriana (2.5, 10, 50, 60, 75 mg/kg) 0 0
Methanolic extract of B. engleriana (2.5, 10, 50, 60, 75 mg/kg) 0 0
All values are expressed as mean依SEM. Number of rats per group=5; Penile 
stimulation represents the mean value of all tactile stimulations carried out in 
this study (two stimulations per rat). *P<0.05: significantly different compared 
with penile stimulation. 
3.3. Activation of the ejaculatory motor response by 
dopamine
   The effects of dopamine in spinal cord transected and 
urethane-anesthetized diabetic rats are outlined in Figure 
1C and Table 2. Dopamine (0.1 µmol/L/kg) provoked rhythmic 
contractions (P<0.001) of the bulbospongiosus muscles 
with an average of 9.50依1.43 contractions corresponding to 
a mean frequency of 0.62依0.08 contractions. These rapid 
contractions were accompanied by sustained erection of 
the penis and sometimes with expulsion of the urethral 
contents.
3.4. Effects of intravenous administration of B. engleriana 
extracts on fictive ejaculation
   Single intravenous administration of either the aqueous 
or the methanolic extracts (2.5, 10, 50, 60 and 75 mg/kg) of 
B. engleriana in urethane-anesthetized and spinal cord 
transected diabetic rats did not activate the spinal pattern 
of ejaculation as evidenced by the absence of contraction 
of the striated bulbospongiosus muscles. These effects were 
similar to that obtained after intravenous saline injection 
(Figure 1 D-H, Table 2).
3.5. Effects of intravenous injection of B. engleriana extracts 
upon the expression of dopamine-induced fictive ejaculation
   The evidence that dopamine (0.1 µmol/L/kg) induced 
fictive ejaculation was clearly demonstrated in Figure 1C 
and Table 2. Intravenous pre-treatment of type 2 diabetic 
rats with B. engleriana extracts dose-dependently delayed 
the ejaculatory motor response evoked by dopamine. At 
lower doses (5 and 10 mg/kg), no modification of the pro-
ejaculatory effect of dopamine (0.1 µmol/L/kg) was observed 
(Figure 2A, 2B, 2F, 2G, Table 3) whereas at highest doses 
(60 and 75 mg/kg) of the plant extract, the number and 
frequency of contractions of the bulbospongiosus muscles 
due to dopamine were completely abolished (Figure 2D, 2E, 
2I, 2J, Table 3).
A
   F                                   G                        H                     I                         J
2.5 mg/kg
2.5 mg/kg
Aqueous extract+Dopamine (0.1 µmol/L/kg)
Methanolic extract+Dopamine (0.1 µmol/L/kg)
10 mg/kg
10 mg/kg
50 mg/kg
50 mg/kg
60 mg/kg
60 mg/kg
75 mg/kg
75 mg/kg
B C D E
Figure 2. Polygraphic EMG tracings showing the dose-dependent blocking 
effects of aqueous (A, B, C, D, E) and methanolic (F, G, H, I, J) extracts of B. 
engleriana (i.v.) on dopamine (i.v.)-induced fictive ejaculation. 
Red and green arrows indicate the time of injection of aqueous and 
methanolic extracts of B. engleriana respectively while black arrow shows the 
injection of dopamine.
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Table 3
Intravenous dose-dependent delaying effect of B. engleriana extracts on the 
pro-ejaculatory activity of dopamine.
Treatment Number of 
contractions
Frequency of 
contractions 
Penile stimulation    6.75依0.25 0.47依0.02
Dopamine (0.1 µmol/L/kg)   10.36依0.84* 0.47依0.03
Aqueous extract 2.5 mg/kg+Dopamine (0.1 µmol/L/kg)   10.00依1.55*  0.57依0.05*
Aqueous extract 10 mg/kg+Dopamine (0.1 µmol/L/kg)   12.67依5.18
**    0.67依0.07**#
Aqueous extract 50 mg/kg+Dopamine (0.1 µmol/L/kg)     6.00依2.94
#  0.53依0.14*
Aqueous extract 60 mg/kg+Dopamine (0.1 µmol/L/kg)     0.00依0.00 0.00依0.00
Aqueous extract 75 mg/kg+Dopamine (0.1 µmol/L/kg)     0.00依0.00 0.00依0.00
Penile stimulation     6.75依0.25 0.47依0.02
Dopamine (0.1 µmol/L/kg)    10.25依0.96**   0.62依0.03**
Methanolic extract 2.5 mg/kg+Dopamine (0.1 µmol/L/kg)
Methanolic extract 10 mg/kg+Dopamine (0.1 µmol/L/kg)    15.00依1.53
***#     0.82依0.09***#
Methanolic extract 50 mg/kg+Dopamine (0.1 µmol/L/kg)      8.75依4.26    0.37依0.13
###
Methanolic extract 60 mg/kg+Dopamine (0.1 µmol/L/kg)      0.00依0.00 0.00依0.00
Methanolic extract 75 mg/kg+Dopamine (0.1 µmol/L/kg)      0.00依0.00 0.00依0.00
All values are expressed as mean依SEM. Number of rats per group=5; Penile 
stimulation represents the mean value of all tactile stimulations carried out in 
this study (two stimulations per rat). *P<0.05; **P<0.01; ***P<0.001: significantly 
different compared with penile stimulation; #P<0.05; ###P<0.001: significantly 
different compared with dopamine.
3.6. Effect of oral pre-treatment of type 2 diabetic rats 
with B. engleriana extracts on the occurrence of ejaculation 
induced by dopamine
   It was shown that when administered intravenously, the 
dose 60 mg/kg of B. engleriana was the most efficient in 
preventing the pro-ejaculatory activity of dopamine (Table 
3). This dose was therefore used in subsequent experiment.
   In animals orally pre-treated with saline solution (1 mL/kg) 
for 1 or 4 weeks, the expression of the ejaculatory response 
provoked by an intravenous injection of dopamine (0.1 µmol/
L/kg, i.v.) was not affected (Table 4). On the contrary, this 
pro-ejaculatory activity of dopamine was decreased in 
spinal diabetic rats pre-treated with aqueous or methanolic 
extracts (60 mg/kg) (Figure 3 and 4, Table 4). At all-time 
points, this reduction of the occurrence of ejaculation due 
to dopamine was significantly marked (P<0.05-0.01) by the 
decrease in the number and frequency of contractions of the 
ejaculatory muscles (Table 4).
Penile stimulation
Penile stimulation
Penile stimulation
Dopamine (0.1 µmol/L/kg)
Dopamine (0.1 µmol/L/kg)
A
B
C
Dopamine (0.1 µmol/L/kg)
Figure 3. Polygraphic EMG tracings showing the expression of fictive 
ejaculation after tactile stimulation and dopamine injection (i.v.) in type 2 
diabetic rats orally pretreated for 1 week with saline solution (A), aqueous 
extract (60 mg/kg) (B) and methanolic extract (60 mg/kg) (C) of B. engleriana.
Penile stimulation
Penile stimulation
Penile stimulation
Dopamine (0.1 µmol/L/kg)
Dopamine (0.1 µmol/L/kg)
A
B
C
Dopamine (0.1 µmol/L/kg)
Figure 4. Polygraphic EMG tracings showing the expression of fictive ejaculation 
after tactile stimulation and dopamine injection (i.v.) in type 2 diabetic rats orally 
pretreated for 4 weeks with saline solution (A), aqueous extract (60 mg/kg) (B) and 
methanolic extract (60 mg/kg) (C) of B. engleriana.
4. Discussion
   Ejaculation is considered as the physiological process 
that describes the expulsion of the semen from the urethra 
and which comprises two successive phases, emission 
and expulsion and requires the participation of different 
pelvi-perineal anatomical structures[22,23]. The emission 
phase consists of secretion of the various components of 
semen by seminal vesicles, prostate and through release of 
ampullary vasa deferentia content into the prostatic urethra. 
The expulsion phase corresponds to the forceful propulsion 
of sperm from the prostatic urethra to the urethral meatus 
through rhythmic contractions of perineal striated muscles, 
with a primary role for the bulbospongiosus muscle.
Table 4
Effect of oral pre-treatment of diabetic rats with saline solution, aqueous and methanolic extracts of B. engleriana on the occurrence of 
ejaculation evoked by dopamine (i.v.).
Treatment 1 week duration of treatment 4 weeks duration of treatment
 Number of contractions Frequency of contractions Number of contractions Frequency of contractions
Saline solution (1 mL/kg)
Penile stimulation  5.75依3.17 0.86依0.16 7.50依3.17 0.83依0.14
Dopamine (0.1 µmol/L/kg)   9.67依1.10** 0.82依0.19  9.75依1.10* 0.65依0.43
Aqueous extract (60 mg/kg, per os)
Penile stimulation 5.33依1.41 0.25依0.06 9.08依1.89 0.53依0.04
Dopamine (0.1 µmol/L/kg)   0.50依0.50***   0.01依0.01**   4.00依2.45**    0.11依0.06***
Methanolic extract (60 mg/kg, per os)
Penile stimulation 7.33依1.64 0.40依0.08 7.50依0.78 0.44依0.04
Dopamine (0.1 µmol/L/kg)    3.00依1.22***  0.25依0.12*   1.33依1.33**   0.04依0.04**
All values are expressed as mean依SEM. Number of rats per group=5; Penile stimulation represents the mean value of all tactile stimulations carried out in this study 
(two stimulations per rat);  **P<0.01; ***P<0.001: significantly different compared with corresponding tactile stimulation.
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   It is a well-established fact that untreated diabetes mellitus 
has a significant effect on the reproductive function with a 
negative impact on the ejaculatory process[24].
   The main objective of this study was to evaluate the 
effects of B. engleriana extracts on the expression of fictive 
ejaculation in type 2 diabetic rats with focus on the EMG 
activity of the bulbospongiosus muscles, the main muscles 
involved in the expulsion phase of ejaculation.
   Administration of aqueous and methanolic extracts 
of B. engleriana (i.v.) up to the dose of 75 mg/kg did not 
provoke any contraction of the bulbospongiosus muscles 
in spinal cord transected type 2 diabetic rats. This absence 
of contractions does not imply a lack of effect of the plant 
on the expression of the ejaculatory motor pattern; rather, 
since ejaculation is controlled at both spinal and brain 
levels, it could be suggested that the bioactive compounds 
revealed in these plant extracts could target the ejaculatory 
centers or interfere with the neurotransmitters involved in 
ejaculation in order to inhibit or delay the ejaculatory motor 
train. To understand this view, the ejaculation-preventive 
effect of B. engleriana was tested on dopamine-induced 
fictive ejaculation. It has been suggested that dopamine 
or its agonists may play a major role in the control of male 
sexual function[25]. At both central and peripheral levels, 
dopamine facilitates the ejaculatory answer[16]; for instance, 
when administered intravenously or in the hypothalamic 
medial preoptic area, it stimulates rhythmic contractions of 
the bulbospongiosus muscles[15,26]. Pre-treatment of type 2 
diabetic rats with the aqueous and methanolic extracts from 
the leaves of B. engleriana (2.5-75.0 mg/kg, i.v.) showed a 
dose-dependent preventive effect upon the dopamine-
induced ejaculation; this ejaculation blocking effect of B. 
engleriana is of great physiologically importance since it 
has been demonstrated that under diabetic conditions, a 
raise in dopamine levels may cause quicker ejaculation 
times[27,28]. Further, an involvement of the dopaminergic 
receptors in the activity of B. engleriana is proposed. Our 
research group earlier reported similar results with the 
extracts from Mondia whitei[15].
   With regard to out pilot study reporting the aphrodisiac 
properties (increase in sexual potency) of the aqueous and 
methanolic extracts from the leaves of B. engleriana[13], 
and based on the folkloric claims suggesting the use of B. 
engleriana by oral route as an antidiabetic or by men seeking 
an increase in their sexual activities (aphrodisiac effect)
[9], it was of great interest in the present study to ascertain 
the impact of an oral gavage of type 2 diabetic rats with B. 
engleriana extracts on the excopula pro-ejaculatory activity 
of dopamine delivered intravenously.
   Irrespective to the duration of the treatment, pre-
administration of the aqueous and methanolic extracts (60 
mg/kg) of B. engleriana to type 2 diabetic rats significantly 
impaired (P<0.01), although not completely, the capacity of 
dopamine to trigger the ejaculatory motor train compared 
to saline-treated animals. This inhibition of the ejaculatory 
response provoked by the extracts of B. engleriana permits 
to categorize this plant in the class of aphrodisiacs that delay 
ejaculation and probably increase sexual activity. According 
to Sandroni[29], aphrodisiacs are substances of various origins 
that can be categorized according to their mode of action into 
three groups: those that increase libido (that is, sexual desire), 
those that increase potency (that is, effectiveness of erection) 
and those increasing sexual pleasure (that is, arouse sexual 
instinct). Present result also provides support in favor of a 
participation of the dopaminergic system in the effects of B. 
engleriana.
   Comparatively, the ejaculation-preventive effect of B. 
engleriana on dopamine-induced fictive ejaculation was 
more pronounced when given intravenously than orally. This 
difference of action may rely on the kinetics of B. engleriana. 
Indeed, the kinetics of intravenous administration differ from 
that following oral administration, wherein the bioactive 
compounds present in the extracts may undergo some 
chemical and/or biochemical transformations in the digestive 
tract before entering the blood system. In this regards, the 
intravenous treatment carried out in the present work may 
lead to a direct contact of the extracts with the spinal and/
or extra-spinal circuits of ejaculation, a centrally controlled 
sexual response in which the bulbospongiosus muscles 
play a primary role by way of contracting in a rhythmic 
manner[30]. Contrary to this blocking effect of B. engleriana 
on the expulsive phase of ejaculation, other medicinal plants 
including Cihuapalti (Montanoa tomentosa)[22] and Guibourtia 
tessmannii[15] are reported to provoke rhythmic contractions 
of the striated bulbospongiosus muscles. It therefore comes 
out that plants with aphrodisiac virtues may have different 
effects on the ejaculatory physiology.
   Present findings suggest the involvement of dopaminergic 
system in the activity of B. engleriana and further support its 
aphrodisiac potentials due to sterols and saponins revealed in 
this plant. However, the exact site of action (spinal or brain) 
by which the biological molecules present in B. engleriana 
act is an important point to be clarified.
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